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[57)  ABSTRACT |

 Disclosed is a process for purifying Tylosin by selective -
- adsorption of the fermentation broth previously -
‘brought to 7.5-10.0 pH on polymeric resins and by
-subsequent deadsorption of the purified product witha :
aqueous-alcoholic or aqueous-acetonic solution and
further purification of the eluate by filtration through

macroretlcular weak amon resins.

~ 3 Claims, No Drawings



: -antlblotlc in the fonn of salt of the acid used.

- PROCESS FOR PURIFYING TYLOSIN

BACKGROUND OF THE INVENTION .  N

- 1. Field of the Invention

The present invention relates to a process for punfy-
ing Tylosin by selective adsorption on polymerlc resins.

- 2. Description of the Background

~ As reported in both the scientific and patent litera-
~ ture, Tylosin base is usually extracted from the fermen-

10

~ tation broth previously brought to a pH of 8.5 by chlori- "
- nated organic solvents, such as dichloromethane or

- chloroform or nonchlonnated solvents such as methyl-
1sobuty]ketone | - -
The comblned organic extracts are then concentrated

-Tylosm base precipitates by addition of n-hexane. -
| Alternatwely, Ty]osm base can be transferred from
- 'the organic extract into an aqueous phase in the form of

- asoluble salt by neutralization with a suitable organic or

inorganic acid (tartaric or phosphoric acid). The aque-

ous solution containing the soluble salts of Tylosin is

15
in vacuo and, after decoloration with activated carbon,
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is 1mportant to point out another advantage of this pro-

- cess which resuits from a very high adsorption capabil- =~
ity of the resin towards the product (40-50 g/ and the
possibility for reusing the resin for a subsequent reaction. =~
after the de-adsorption step carried out with aqueous R
~ alcoholic or agueous acetonic solution. e
~ Only after 20-30 operating cycles, depending alsoon
- the type of the impurities contained in the fermentation h |
- broth, it is necessary to regenerate the same resin which =~ =
-1s easily carried out with a mixture of water: isopropyl =~

alcohol (70:30) and 4% NaOH. The de-adsorption of

~Tylosin base from the resin is carried out as above men- ' o
tioned, by a mixture of water:isopropyl alcohol or wa- -~

ter:acetone in the ratio 1:1 preferably .
The eluate thus obtained is adsorbed on a. mac-

‘roreticular weak anionic resin of the type IRA 35 ® '

o _(Rohm and Haas) to reach a complete decoloration.

20

successwely dried in vacuo (spray-drier) to obtain the

. According to the methods above described, it is not
7possrb1e to reach a complete elimination of the impuri-

ties present, in same cases, in particularly high amounts

- in the fermentation broth, so that the quality of the final -
. product depending on the type of these impurities (col-
- ors or fermentation by-—products) is often unsatisfactory 30

- both in the titer and in the analytlcal and organoleptlc

| -_'propertles

“alternatively used. After concentration in vacuo and

Other resins of the type Lewatite@® (CA 9-"‘ S

222—Bayer) or Kastel() (A-IOS—-Montedlson) can be

~adjusting the pH, Tylosin base precipitates from the

25

eluate by salting; yielding about 80%.

From Tylosin base thus purified it is possible to ob-

tain its salts (tartrate, phosphate) by treatment with a
‘stoichiometric amount of acid in an aqueous alcoholic
‘environment and the solution obtained by filtration
‘through decolorating carbon is concentrated to dry- -
- ness. Alternatively, it is possible to obtain these salts
. -directly by treating the purified eluate and subsequentlyé o

by spray-drying the solution.

The invention ehmmates the above mentloned iIncon-

veniences and- discloses a new method for purifying

‘T'ylosin which is very simple and allows one to obtain a

35

. product havmg the specifications 1n accordance wrth -

~ the requlrements

| SUMMARY OF THE INVENTION .

S The purification process of the invention comprises a
. -.:_selectwe adsorption .of - Tylcsm in the fermentation
~ broth on an adsorbing resin ER-180 ®)- (Rohm and

- Haas) or on other types of polymeric resins.such as

- Amberlite ® (XAD7; XAD4—Rohm and Haas); type '

- Daion ® (HP 20; HP 21; HP 30; HP 40; HP 50—Mit-
subishi); type Duohte@ (S 861 S 862; S 863;.S

-‘ 866—Diamond Shamrock); type Kastel ® (S 112——-?
- _'Montedlson) Lewatite ®) (OC 1031—-—Bayer A.G).
It is evident, therefore, to any skilful in the art that-

 the pecullar object of the purification process of the
“invention is primarily having found the adsorption con-

- ditions, the suitable solvents or mixtures of solvents to

- be used in the de-adsorption reaction, the right pH

50 _
- water: isopropyl alcohcl or water: acetone in the ratio .

range, the subsequent operations all permit obtaining a

final product in accordance wrth the requlred specifica-

tlons

DESCRIPTION OF THE PREFERRED -
- EMBODIMENTS

The new- purlﬁcatlon process, brleﬂy descrlbed

- hereln below and described. more in detail in the Exam-

55

ples comprises ﬁltermg the fermentation broth and

- bringing the filtrate containing Tylosin to pH 7.5-10 by -
“addition of an aqueous solution of NaOH followed by-
65

| adsorbing the tylosm on the polymeric resin..

- In the cited pH values, the most amount of' colored
| 1mpur1t1es present in the broth is ellmlnated with the

effluent which Tylosm base 18 adsorbed on the resin. It :

The following examples illustrate the process of the-_ S

invention without limiting it.

~ EXAMPLES

| EX'AMPLE-I'__ |
“Purification of Tylosin base i

440 kg of fermentation broth were treated with cha-: |

lite (3%) and then filtered on a rotating filter. The fil- |
‘tered broth so obtained (615 liters) containing 94% of
~the starting useful activity was brought to pH 7.5 by
addition of 20% NaOH and adsorbed on a resin ER-
180 ® (Rohm and Haas) in a column at a flow rate of
45 150 1/h (volume of the resin 100 1; diameter of the col-, R

~ umn 22.5 cm). The exhausted broth did not show any

- activity as checked by titration. The column was then o
washed with 2001 of water at a flow rate of 1501/hr;the

water of this washing did not contain any activity. Sub-
sequently, the column was eluted with a mixture of

of 1:1 and after elimination of 50 1 of a lead fraction
containing no activity, 100 1 of the central eluate con-

taining 90% of the starting activity was finally col-
lected. | | -
~ This eluate was concentrated and. subsequently ad-;

_: sorbed on IRA 35 ® resin (Rohm and Haas) in a col-_ :

umn, previously prepared at a flow rate of 20 1/hr.
- The decolored eluate, thus obtained was brought to

+10“ C. and to a pH of about 8.5 by addition of an -
‘aqueous solution of NaOH and it was treated with 4.5

kg of sodium chloride.

After stirring for 2 hours at 35° C., the precrpltated Sl

- 'Tylosm base was filtered through a Buchner filter and - "

.t

washed with 8 1 of water having pH 8.5 and a tempera-
ture of 45° C. The washed panel was dried in vacuoat =~ = =
- 45° C. for 8 hours and subsequently in high vacuo for6
~ hours. SRR
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The yield, calculated on the starting useful activity, is

about 80% of Tylosin base correspondlng to the normal
-specifications.

EXAMPLE 2
Preparation of Tylosin tartrate (neutral)

1 kg of purified Tylosin base, obtained according to
Example 1, was suspended in 3,01 of methyl alcohol and
treated with 0.066 of tartaric acid and 0.05 kg of active
carbon. After stirring for 30 minutes at room tempera-
- ture, the mixture was filtered on Dicalite (0.10 kg), the
panel was washed with 1.0 1 of methanol and the filtrate
was concentrated in vacuo (temperature of vapors
20°-25° C.) to dryness. *

The dry, friable residue, thus obtained, was further
dried in an oven in vacuo for 3 hours at 50° C. and then

it was sieved. 911.5 g of Tylosin tartrate at 98.5% of
useful activity were obtained.

- EXAMPLE 3

10

15

20

520 kg of fermentation broth were treated, as de-

scribed in the Example 1, to obtain the decolored and
purified eluate. The eluate was added with 396 g of
tartaric acid and the pH was brought to 6.0-6.4. Subse-
quently, 300 g of active carbon were added to the reac-
tion mixture and maintained under stirring for 30 min-
utes at room temperature. After filiration on Dicalite,
the solution was concentrated in vacuo to a volume, of
about 25 1 and then was spray dried. 4400 g of Tylosin
tartrate at 98% of useful activity were obtained.

EXAMPLE 4

520 kg of fermentation broth were treated as de-
scribed in Example 1 to obtain the central eluate. Subse-
quently, this eluate was concentrated in vacuo down to

70 1 with simultaneous elimination of isopropanol. 351

of methylene chloride were added and the pH was

25

30

35

brought to 8.5 by addition of a 20% aqueous solution of 4

NaQOH.

-After stirring for 15 minutes, the organic extract was

separated, concentrated in vacuo down to 9.0 1 and
treated with 30.0 1 of cyclohexane under stirring. The

reaction mixture was maintained under stirring at a 45
temperature of 10° C.-15° C. for about 3 hours and the |

precipitate separated by ﬁltratlon was drted in vacuo at
40° C. for 4 hours.

50

35

60
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4600 g of Tylosin base at 95% of useful activity were
obtained.

EXAMPLE 5

490 kg of fermentation broth were treated as de-
scribed in Example 1 while carrying out the adsorption
on 100 1 of Kastel ® S 112 resin.

After washing of the resin with deionized water,
Tylosin base was eluted with 300 1 of a mixture of ace-
tone: water 1n the ratio of 2.3:1 at a flow rate of B/v/hr.

100 1-of the central eluate was collected and treated
with a 12% solution of H3PO4 up to pH 5.5 and was
subsequently concentrated in vacuo up to 10 1 to obtain
a concentrated solution corresponding to 5000 g of

“Cylosin phosphate.

We claim:

1. A process for purifying tylosin.by removing inor-
ganlc and organic impurities therefrom, which com-
prises:

filtering a fermentation broth which contains tylosin,

thereby producing a solution containing said
tylosin;

~adjusting the pH of said solutlon to about 7.5-10.0 by

the addition of an aqueous solution of NaOH,
- thereby producing a pH-adjusted solution:
adsorbing tylosin from said solution onto a polymeric
 resin;
eluting the adsorbed tylosin from the polymer resin
~ with a mixture of water-isopropanol or water-ace-
‘tone;

- readsorbmg the eluate on a macroreticular weak ani-

omc I'ESIII

Iconcentratlﬁng the filtrate obtained from said read-

- sorption step;
- adjusting the pH of the filtrate to about 8.5;

- precipitating tylosin from solution by the salting out

effect; and
- isolating the purified tylosin.
.2. The process of claim 1, wherein said tylosin is
lsolated by reacting purified tylosin with a stoichiomet-

-ric amount of tartaric acid or phosphoric acid, thereby

converting said tylosin to its tartaric acid salt or its
phosphoric acid salt, and isolating the purified tylosin

- by spray-drying a sotution containing one of said tylosin

salts.

3. The process of claim 1, wherein said water-iso-

propanol and water-acetone mixtures are 1:1 mixtures.
* % % % X
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